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(57) Deflection yoke of self-convergence system 
for deflecting electron beams of a color picture 
tube, has a par of saddle type horizontal deflec- 
tion coils and a pair of saddle type vertical 
deflection coils of first and second coils con- 
nected in series each other, a winding of each 
of the first and the second coils has a start, a 
finish and a tap provided between the start and 
the finish, the deflection yoke further has a 
diode block composed of diodes connected in 
parallel and reversed polarity each other. The 
deflection yoke features that the diode block is 
connected between the start and the tap of the 
respective first and second coils, or between 
the taps of the respective first and second coils, 
or between the start of the first coil and the start 
of the second coil, so that misconvergence of 
the electron beams is minimized. In order to 
compensate a resistance increase of the vertical 
deflection coils when temperature thereof rises, 
a temperature compensation circuit may further 
be connected in series to the vertical deflection 
coils. 
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BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention relates to a deflection yoke 
of a self-convergence system, which is fitted 'to' an in- 
line type color-picture tube, and particularly related to 
providing a deflection yoke capable of correcting an 
inverted pattern of cross misconvergence easily. 

Description of Prior Art: 

The deflection yoke of a self-convergence sys- 
tem has been employed as one method to provide 
good convergence of three electron beams emitted 
from three electron guns on the screen of an image 
display using a three-electron gun, in-line color-pic- 
ture tube. 

This type of deflection yoke is designed to obtain 
good beam convergence by forming horizontal- and 
vertical-deflection magnetic fields into a strong pin- 
cushion shape and a strong barrel shape, respective- 
ly, by using saddle-type horizontal deflection coils 
and saddle-type vertical deflection coBs. 

However, since the deflection angle may become 
as large as approximately 90 degrees on the screen 
of a color-picture tube, the above-mentioned magnet- 
ic field distribution originally designed to provide good 
convergence generates distortions in the shapes of 
the pincushion and barrel in the upper and lower ras- 
ters of the screen, and therefore cannot be put into 
practical use. On the other hand, correction of these 
raster distortions introduces cross misconvergence 
as shown in Fig. 5 and Fig. 6, leading to the same 
problem. Thus, it has been very difficult to simultane- 
ously satisfy the requirements of correcting the dis- 
tortions of the upper and lower rasters and obtaining 
good convergence. 

In order to solve the aforementioned problem, a 
method which conventionally employs a saturable re- 
actor or the like is used in the deflection circuit Al- 
though this method can almost completely eliminate 
cross misconvergence, it generates an "inverted pat- 
t rn of cross misconvergence" such that negative and 
positive cross misconvergenoes occur respectively in 
the peripheral regions (a) and middle regions (b) of 
the screen, as shown in Fig. 7, giving no satisfactory 
result for displays requiring high precision. 

In addition, when this method is applied to flat- 
fac picture tubes with a small degree of screen cur- 
vature, it has sometimes been a problem even for 
general purpose tubes not requiring high precision, 
because the above-m ntioned inverted pattern is 
mphastzed more. 

Furthermor t the conventional practice of cor- 
recting the inverted patt rn has relied on th method 
where ach deflection yoke is corrected by manually 
adding magnetic pieces or the like on by one, which 



results in low production efficiency. 

The inverted pattern of Fig. 7 reveals that, with 
the conventional method, the vertical deflection mag- 
netic field shifts toward the above pincushion type 

5 magnetic field in the middle region (b) of the screen 
and toward the above barrel-type magnetic field in 
the peripheral region (a) of the screen compared with 
the best magnetic field distribution an ideal magnetic 
field distribution simultaneously satisfying both the 

10 distortion correction of the upper and lower rasters, 
and convergence. 

SUMMARY OF THE INVENTION 

15 Accordingly, it is a general object of the present 

invention to provide an improved deflection yoke, in 
which aforementioned problems and difficulties have 
been overcome. 

Another and specific object of the present inven- 

20 tion is to provide an improved deflection yoke of self- 
convergence system for deflecting electron beams of 
a color picture tube, the deflection yoke has a pair of 
saddle type horizontal deflection coils and a pair of 
saddle type vertical deflection coils of first and sec- 

25 ond coils connected in series each other, a winding of 
each of the first and the second coils has a start, a 
finish and a tap provided between the start and the 
finish, the deflection yoke further has a diode block 
composed of diodes connected in parallel and re- 

30 versed polarity each other. The deflection yoke fea- 
tures that the diode block is connected between the 
start and the tap of the respective first and second 
coils, or between the taps of the respective first and 
second coils, or between the start of the first coil and 

35 the start of the second coil, so that misconvergence 
of the electron beams is minimized. In order to com- 
pensate a resistance increase of the vertical deflec- 
tion coils when temperature thereof rises, a tempera- 
ture compensation circuit is further connected in ser- 

40 ies to the vertical deflection coils. 

Other objects and further features of the present 
invention will be apparent from the following detailed 
description with respect to preferred embodiments of 
the invention when read in conjunction with the ac- 

45 companytng drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

Ftg. 1 shows a deflection yoke according to a first 
so embodiment of the present invention. 

Ftg. 2 shows a deflection yoke according to a sec- 
ond embodiment of the present invention. 

Fig. 3 shows a waveform of curr nt flowing 
through a coma-correction coil. 
55 Fig. 4 shows a deflection yoke according to a 

third embodim nt of th present invention. 

Fig. 5 explains a cross misconvergence. 

Fig. 6 explains another cross misconvergence. 

2 
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Fig. 7 explains a more complicated cross miscon- 
vergence. 

Fig. 8 shows a deflection yoke according to a 
fourth embodiment of the present invention. 

Figs. 9(a) and 9(b) show a magnetic field distrib- 5 
utibn of the fourth embodiment 

Fig. 10 shows a deflection yoke according to a 
fifth embodiment of the present invention. 

Figs. 11(a) and 11(b) explain taps and their con- 
nections. 10 

Fig. 12 shows a deflection yoke according to a 
sixth embodiment of the present invention. 

Fig. 13 shows a deflection yoke according to a 
seventh embodiment of the present invention. 

Fig. 14 shows a deflection yoke according to a 15 
eighth embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

20 

Deflection yoke according to the present inven- 
tion will be described in detail with reference to the ac- 
companying drawings, in which same reference nu- 
merals and symbols are used to denote like or equiv- 
al nt elements and detailed explanation of such ele- 25 
ments are omitted for simplicity. 

Fig. 1 shows a deflection yoke according to a first 
embodiment of the present invention, in which sad- 
dle-type horizontal deflection coils, which are similar 
to the conventional ones hitheto used, are applied. 30 
Therefore neither a description nor an illustration is 
provided for this kind of coils. 

Two taps T1 , T2, are provided at respective inter- 
vening points of the windings in a pair of saddle-type 
vertical deflection coils L1 , L2 connected in series. A 35 
diode block consisting of diodes D1 , D2 connected in 
parallel and with the polarity reversed and a coil L1 
is connected in parallel between the tap T1 and the 
winding start S of the coil L1- Furthermore, a diode 
block composed of diodes D3, D4 connected in par- 40 
aflel and with the polarity reversed and a coil L2 is 
connected in parallel between the tap T2 and the 
winding start S of the coil L2. 

Selected diodes D1-D4 are characterized in that 
the diode is turned on at a position in about the middle 45 
region (b) of the screen, as shown in Fig. 7, where the 
vertical deflection angle is located. 

L3, L4 represent coma-correction coils as before; 
R1, R3 represent fixed resistors; and R2 represents 
a variable resistor. so 

Now, a function of this yoke is explained. Vertical 
deflection current generated from a vertical deflec- 
tion driving circuit (not shown), is fed to terminals V+ 
andV-ofth vertical deflection yoke. Whil the vert- 
ical deflection angle remains in the section between 55 
the 0° position (on the X-axis of the screen in Figs. 
5-7) and th turn-on position of the diod s D1-D4, in 
about the middle region (b) of th screen, qual 



amounts of vertical deflection current flow in the se- 
lection between the winding starts (winding finish F) 
of the saddle-type vertical deflection coil L1 and the 
tap T1, and in th section betw en th winding start 
S (winding finish F) of the vertical deflection coil L2 
and the tap T2. At this time, the coils are conditioned 
in advance so that the magnetic field distribution 
formed by these coils provides optimum minimum) 
cross misconvergence in about the middle region (b) 
of the screen. Next, in the section where the vertical 
deflection angle is larger, the diodes D1-D4 are 
turned on, and the angle reaches the peripheral re- 
gion (a) of the screen, the increase of the vertical de- 
flection current between the winding start S and the 
tap is suppressed because the current is shunted to 
the diode block, causing the magnetomotive force in 
that section to be suppressed. Consequently, the 
magnetic field distribution formed after the diodes 
D1-D4 are turned on is shifted toward the pincushion 
type magnetic field distribution, compared with the 
magnetic field distribution which has been formed pri- 
or to the diodes being turned on. Thus, the present 
embodiment of the invention can correct the magnet- 
ic field distribution which had tended to shift toward 
the barrel-type magnetic field distribution in the per- 
ipheral region (a) of the screen when conventional de- 
vices were used, and suppresses generation of an in- 
verted pattern. 

The position where the diodes are turned on is 
adjusted within the range of about the middle region 
(b) of the screen so that generation of the inverted 
pattern is minimized. 

Fig. 2 shows a deflection yoke according to a sec- 
ond embodiment of the present invention. This em- 
bodiment is realized by connecting new quadruple 
coma-correction coils L5, L6 to each diode block in 
the first embodiment in series. The coma-correction 
coils L5, L6 are fitted to the position having been oc- 
cupied by the coma-correction coils L3, L4 behind the 
horizontal- and vertical-deflection coils close to the 
electron guns. 

Fig. 3 shows a waveform of current flowing 
through a coma-correction coil, wherein 1 V designa- 
tes one vertical scanning period. 

The current shunted from the vertical deflection 
current flowing through the vertical deflection coil, 
flows through the coma-correction coils L5, L6 with 
the waveform shown in Fig. 3 having the diodes D1- 
D4 operating on-off as explained in the first embodi- 
ment. These coma-correction coils L5, L6 are formed 
so that the generated magnetic field has the same 
polarity as the vertical deflection field. Then, the cen- 
ter of the vertical deflection magn tic field f the de- 
flection yoke is shift d t a side of the electron gun 
after the diodes D1-D4 are turned on because the 
c ma-cor recti n coils L5, L6 ar located behind the 
horizontal- and vertical-deflection coils L1 f 12 close 
to th electron guns. At this time, th distribution of 
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the horizontal-deflection magnetic field does not 
change although that of the vertical-deflection mag- 
netic field is shift d relatively, and in this way the 
cross misconvergence changes toward the normal 
cross direction. 

Therefore, in the second embodiment, the cor- 
rection effect for the inverted pattern is more en- 
hanced by the shift of the center of the vertical deflec- 
tion magnetic field in addition to the change of the 
vertical magnetic field distribution the change that 
the pincushion type magnetic field distribution is 
strengthened in the peripheral region of the screen as 
explained in the first embodiment. 

Furthermore, the second embodiment shows the 
effect leading to a reduction of the phase lag of the 
current flowing through the vertical deflection coil 
against a sudden change of the vertical deflection 
curr nt immediately after the vertical flyback interval, 
and therefore it is especially effective when used in a 
device in which the interval from the vertical flyback 
interval to the display duration is short as in computer 
displays. Furthermore, the second embodiment can 
correct the tracking of a coma error arising in the vert- 
ical direction because a current flows through the 
coma-correction coils L5, L6 from the moment the 
vertical deflection angle appears in the middle of the 
screen. 

It may also be possible to fit fixed or variable re- 
sistors in place of coma-correction coils L5 f L6, and 
thereby adjust the amount of current to be shunted to 
th diode block so as to control the correction. effect 
on th inverted pattern. 

Fig. 4 shows a deflection yoke according to a 
third embodiment of the present invention. This em- 
bodiment is constituted by adding the following fea- 
tures to the second embodiment, the diode blocks are 
ach connected with resistors, R4 and R6 in series, 
and a resistor R5 is connected between the winding 
start S of the coil L1 and the tap T1 while a resistor 
R7 is connected between the winding start S of the 
coil L2 and the tap T2. 

In the third embodiment the resistors R4-R7 (es- 
pecially resistors R4, R6) can adjust the amount of 
the current shunted to the corresponding diode 
blocks, and thereby allow fine control of the inverted 
pattern. In addition, the resistors R4-R7 can be vari- 
able. 

Fig. 8 shows a deflection yoke according to a 
fourth embodiment of the present invention. In this 
embodiment, each winding start S of the vertical de- 
flection coils L1, L2 is connected to the other so as 
to have th sam potential. Furthermore, a series cir- 
cuit of a diode block and quadruple coma-correction 
coils L5, L6, which diode block is composed of diodes 
D1, D2 conn cted in parallel and mutually r versed in 
polarity, is connect d betw en th taps T1 , T2 and in 
parallel wit h the coils L1 , L2. The resistor R1 1 and t he 
coil L7 ar elements used to adjust the circuit. Th 



coma-correction coils L5, L6 are fitted on the position 
where the hitherto coma-correction coils L3, L4 are 
fitted behind the horizontal- and vertical-deflection 
coils close to the el ctron guns. The whol ofth v rt- 
s ical-def lection coils L1 , L2 is divided into four winding 
blocks A-D for the sake of convenience using the 
winding starts, taps, and winding finishes as boundar- 
ies. 

The function of the deflection yoke in the fourth 

10 embodiment is explained next It is almost the same 
as in the second embodiment. While the vertical de- 
flection angle remains in the section between the 0° 
position (on the X-axis of the screen in Figs. 5-7) and 
the turn-on position of the diodes D1, D2 in about the 

15 middle region (b) on the screen, equal amounts of the 
vertical deflection current flow in the section between 
the winding start S (winding finish F) of the saddle- 
type vertical deflection coil L1 and the tap T1 , and in 
the section between the winding start S (winding fin- 

20 ish F) of the saddle-type vertical deflection coil L2 
and the tap T2. At this time, the coils are conditioned 
in advance so that the magnetic field distribution 
formed by these coils creates an optimum (minimum) 
cross misconvergence in about the middle region (b) 

25 of the screen. Next, in the section where the vertical 
deflection angle becomes larger, the diodes D1, D2 
are turned on, and the angle reaches the peripheral 
region (a) of the screen, the increase of the vertical 
deflection current between the winding start and the 

30 tap is suppressed (because the current is shunted to 
thediode block), causing the suppression of the mag- 
neto-motive force in that section. Consequently, the 
magnetic field distribution formed after the diodes 
D1, D2 are turned on shifts toward the pincushion 

35 type magnetic field distribution, compared with the 
magnetic field distribution which had been formed pri- 
or to the turning on of the diodes. Thus the present 
embodiment of the invention can correct the magnet- 
ic field distribution which had tended to shift toward 

40 the barrel-type magnetic field distribution in the per- 
ipheral region (a) of the screen when conventional de- 
vices were used, and suppress generation of an in- 
verted pattern. 

Figs. 9(a) and 9(b) show a magnetic field distrib- 

45 ution of the fourth embodiment In detail, Figs. 9(a) 
and 9(b) show schematically a cross-sectional view of 
a pair of vertical deflection coils L1 and L2, the coil 
L1 at V- left and the coil L2 at the right of Figs. 9(a) 
and 9; :; ; respectively, distribution of dots in a cross- 
so section (shown as a sector in the figures) of the coils 
represents a relative current density within the coils, 
each of the vertical deflection coils L1 and L2 is 
wound in a form of single coB but is shown only in a 
pair f top and bottom portions thereof. Further in 

55 Figs. 9(a) and 9(b), "S* denotes a start of each of coil 
winding of the coils L1 and L2, "F" a finish of the same 
and T1 , T2 • a tap of th same, of which, the same 
symbols mean physically a single part of respective 
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coils despite such symbols appear in both the top and 
bottom halves of respective Figs. 9(a) and 9(b). 

Fig. 9(a) shows when the diodes D1 and D2 con- 
nected between the taps T1 and 12 are turned off, 
and Fig. 9(b) shows when the diodes D1 and D2 are 
turned on showing that the diode block corrects the 
t ndency of the magnetic field distribution to shift to 
the barrel type in the peripheral region of the screen. 

The position where the diodes are turned on is 
adjusted within the middle region of a screen. 

Then, the shunted current from the vertical de- 
flection current flowing through the vertical deflec- 
tion coils L1, L2 is made to flow through the coma- 
correction coils L5, L6 in a waveform shown in Fig. 3 
by the on-off action of the diodes D1, D2. These 
coma-correction coils L5, L6 are formed so that the 
generated magnetic field has the same polarity as the 
vertical deflection magnetic field. Then, the center of 
the vertical deflection magnetic field of the deflection 
yoke is shifted to a side of the electron gun after the 
diodes D1, D2 are turned on because the coma- 
correction coils L5, L6 are located behind the horizon- 
tal and vertical deflection coils L1, l_2 close to the 
lectron guns. At this time, the distribution of the hor- 
izontal-deflection magnetic field does not change al- 
though that of the vertical-deflection magnetic field is 
relatively shifted, which causes the cross misconver- 
gence to move toward the normal cross direction. 

Consequently, in the fourth embodiment as in 
the second embodiment, 

(1) the correction effect for inverted pattern is 
further strengthened by the shift of the center of 
the vertical deflection magnetic field in addition 
to the change of the vertical magnetic field dis- 
tribution Le. the pincushion type magnetic distrib- 
ution is further strengthened in the peripheral re- 
gion of the screen. 

(2) The present embodiment reduces the phase 
lag of the currentf lowing in the vertical deflection 
coil against a sudden change in the vertical de- 
flection current immediately after the vertical-fly- 
back line period, and therefore it is particularly ef- 
fective when used in a device which has a short 
transient time from the vertical flyback interval to 
the display duration as in computer displays. 

(3) Since a current starts to flow in the coma- 
correction coils L5, L6 at the moment the vertical 
deflection angle reaches the middle region of the 
screen, the tracking of the coma error appearing 
in the vertical direction can be corrected. 
Next, a fifth embodiment is shown in Fig. 10, and 

Figs. 11 (a) and 11(b) xplain taps provided in the re- 
spective vertical def I ction coils L1 , L2 and their con- 
nections. In this embodiment the taps T1 f T2 [see 
Fig. 11(a)] in the r spective vertical deflection coils 
L1, L2 ar each split into the winding start side tap 
and the winding finish side tap, T1S, T1F; T2S, T2F 
[see Fig. 11(b)], resp ctively. Namely, a pair of sad- 



dle-type v rtical deflection coils L1 , L2 are each sev- 
ered at one point in the middle of winding and th 
winding start sides of these severed points T1 , T2 are 
denoted as T1 S, T2S, respectively, while the winding 
5 finish sides of these severed points are denoted as 
T1 F, T2F. Then, the winding start side tap T1 S of the 
coil L1 and the winding start side tap T2 of the coil L2 
are connected so as to have the same potential; the 
winding start S of the coil L2 and the winding finish 
10 sidetapT1FofthecoilL1areconnectedsoastohave 
the same potential, the winding finish F of the coil L1 
and the winding finish F of the coil L2 are connected 
so as to have the same potential. Moreover, a diode 
block and coma-correction coils L5, L6 which are the 
15 same as those in the fourth embodiment are connect- 
ed in series between the winding starts S, S of a pair 
of vertical deflection coils L1 and L2. 

The winding blocks A-D divided in accordance 
with the fourth embodiment are arranged along the 
20 direction of current flow in the order shown in Fig. 1 0. 
For example, while the winding block A designates 
the section in which the current flows from the wind- 
ing start S to the tap in the fourth embodiment, the 
corresponding section in the fifth embodiment is that 
25 from the winding start S of the coil L1 to T1S. 

Thus, the fifth embodiment is realized by chang- 
ing the state of the wire connection of winding blocks 
A-D in the fourth embodiment, and these two em- 
bodiments have the same functions and effects. 
30 Both the fourth and fifth embodiments allow the 

series connection of a resistor to the diode block as 
in the third embodiment In that case, the coma- 
correction coils L5, L6 can be omitted. 

The DC resistance of the coils L1 , 12 significantly 
35 increases in some cases where the heat generated by 
the main body of the deflection yoke is large (in high 
frequency operation) or the deflection yoke is used in 
an environment where a temperature of the surround- 
ing such as the inside of the display device is high. In 
40 this case, the DC resistance between the winding 
start and the tap increases markedly since both 
these members form parts of the coils L1 , L2. As a re- 
sult, in the first to fifth embodiments, the shunt cur- 
rent ratio of the parallel circuit composed of the de- 
45 flection coil circuit between each winding start of the 
coils L1 , L2 and the corresponding tap and the diode 
block circuit may be deviated from the value preset to 
give the optimum convergence, because of the effect 
of the heat. 

50 Fig. 12 shows a deflection yoke according to a 

sixth embodiment of the present invention. Fig. 13 
shows a deflection yoke according to a seventh em- 
bodiment of the present invention. Fig. 14 sh ws a de- 
flection yoke according to a eighth embodiment of the 

55 present invention. 

In order to overcome th aforementioned heat 
problem, temperature compensation circuits 21, 22 
are provided in the deflection yoke of th sixth to th 
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ighth embodiments shown in Figs. 12-14. Th tem- 
perature comp nsation circuits 21 f 22 are inserted in 
series with the coils L1 and L2, and a DC resistance 
of the temperature comp nsation circuits 21, 22 de- 
creases as the temperature rise so that the increase s 
in the DC resistance developed in the coils L1 and 12 
(between their winding start and the tap) is cancelled 
out 

The temperature compensation circuit has such a 
DC resistance characteristic that its resistance is re- 1 o 
duced by an amount equal to the increase in the DC 
resistance in the vertical deflection coil circuit in order 
to maintain the shunt ratio of the above parallel circuit 
at all times. Actuality, the temperature compensation 
circuit is made up of a thermistor M1 with a negative 15 
temperature coefficient and a fixed resistor R21 , as 
shown in Fig. 12. 

The sixth embodiment shown in Fig. 12 is consti- 
tuted by adding a temperature compensation circuit 
21 to the first embodiment shown in Fig. 1. The sev- 20 
enth embodiment shown in Fig. 13 is constituted by 
adding a temperature compensation circuit 22 to the 
fourth embodiment shown in Fig. 8. The eighth em- 
bodiment shown in Fig. 14 is constituted by adding a 
temperature compensation circuit 21 to the fifth em- 25 
bod iment shown in Fig. 10. 

The temperature compensation circuit can be 
placed anywhere in the vertical deflection coH circuit 
of the parallel circuit consisting of a winding section 
(coil circuit) formed between the winding start of the 30 
coil L1 (L2) and tap T1 (T2), and the diode block. Tak- 
ing Fig. 14 as an example, the temperature compen- 
sation circuit may be placed between T1S and T2S, 
or otherwise on the winding start side of the coil L2. 

Although the above embodiments use one pair of 35 
saddle-type vertical deflection coils, various pairs of 
coils may be used. In this case, it is only necessary 
to fit a diode block in at least one of the various pairs. 
Furthermore, a zener diodes connected in series with 
the polarity reversed may also be used. 40 

EFFECTS OF THE INVENTION 

As described above, the deflection yoke accord- 
ing to the present invention provides a method which 45 
allows the inverted pattern of cross misconveraence 
to be easily corrected, the dissolution of distortions in 
the upper and lower rasters of the screen and conver- 
gence to be made compatible, and the quality of con- 
vergence to be greatly improved. so 

Furthermore, since this deflection yoke allows 
the inverted pattern to be easily corrected by adjust- 
ing the turn-on position of the diode block, the labor 
r quired in th conventional process where the in- 
verted pattern is correct d by manually adding mag- 55 
netic pieces or the like to each deflection yoke is 
drastically reduced. Consequently, the deflection 
yok in accordance with the present invention can im- 



prove working efficiency and enhance productively. 

In addition, a deflection yok provided with a tem- 
perature compensation circuit can cancel the amount 
of any change, resulting from a temperature change, 
in the DC resistance of the section in parallel with the 
diode block of the vertical deflection coil, and hence 
it can maintain the optimum value of the shunt ratio 
of the parallel section at all times, and optimum con- 
vergence to be obtained even when during a high fre- 
quency operation under high temperature condition. 



Claims 

1. Deflection yoke of self- convergence system for 
deflecting electron beams of a color picture tube, 
having a pair of saddle-type horizontal deflection 
coils and a pair of saddle-type vertical deflection 
coils connected in series each other, a winding of 
each of saddle-type vertical deflecting coils of 
said pair having a start, a finish and a tap provid- 
ed between said start and said finish, said deflec- 
tion yoke further comprising diode means com- 
posed of diodes connected in parallel and re- 
versed polarity each other, said diode means 
connected between said start and said tap, 

2. Deflection yoke as claimed in claim 1 , wherein 
said diodes are zener diodes. 

3. A deflection yoke as claimed in Claim 1 , wherein 
said deflection yoke further comprises one of re- 
sistor means and coma-correction means being 
connected in series with said diode means. 

4. Deflection yoke of self-convergence system for 
deflecting electron beams of a color picture tube, 
having a pair of saddle-type horizontal deflection 
coils and saddle-type vertical deflection coil 

. means comprised of first and second coils con- 
nected in series each other, each of said first and 
second coils having a start, a finish and a tap pro- 
vided between said start and said finish, said de- 
flection yoke further comprising diode means 
composed of diodes connected in parallel and re- 
versed polarity each other, said diode means 
connected between said tap of said first coil and 
said tap of said second coil. 

5. Deflection yoke as claimed in claim 4, wherein 
said diodes are zener diodes. 

6. A deflection yoke as claimed in Claim 4, wherein 
said deflection yok further comprises one of re- 
sistor means and coma-correction means being 
connected in series with said diode means. 

7. Deflection yoke of self-convergence system for 
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deflecting electron beams of a color picture tube, 
having a pair of saddle-type horizontal deflection 
coils and saddle-type vertical deflection coil 
means comprised of first and second coils, each 
of said first and second coils having a start, a fin- 
ish and tap means provided between said start 
and said finish, said tap means comprising a first 
tap and a second tap severed from each other so 
as to form, in said first and second coils respec- 
tively, a first coil section between said start and 
said first tap and a second coil section between 
said second tap and said finish , said first tap of 
said first coil being directly connected to said first 
tap of said second coil, said second tap of said 
first coil being directly connected to said start of 
said second coil, and said finish of said first coil 
being directly connected to said finish of said sec- 
ond coil, said deflection yoke further comprising 
diode means composed of diodes connected in 
parallel and reversed polarity each other, said di- 
ode means connected between said start of said 
first coil and said start of said second coil. 

8. Deflection yoke as claimed in claim 7, wherein 
said diodes are zener diodes. 

9. A deflection coil as claimed in Claim 7, wherein 
said deflection yoke further comprises one of re- 
sistor means and coma-correction means being 
connected in series with said diode means. 

10. A deflection yoke as claimed in claim 1, wherein 
said deflection yoke further comprises a temper- 
ature compensation circuit connected in series to 
each of said saddle-type vertical deflection coils, 
one end of said temperature compensation circuit 
is connected to said start, and another end of said 
temperature compensation circuit is connected to 
one end of said diode means, and wherein said 
temperature compensation circuit reduces a re- 
sistance thereof to compensate a resistance in- 
crease of said each of said saddle-type vertical 
deflection coils as temperature rises. 

11. A deflection yoke as claimed in claim 4, wherein 
said deflection yoke further comprises a temper- 
ature compensation circuit connected between 
said start of said first coil and said start of said 
second coil, and wherein said temperature com- 
pensation circuit reduces a resistance thereof to 
compensate a resistance increase of said each of 
said saddl -type vertical deflection coils as tem- 
perature rises. 

12. A deflection yoke as claimed in claim 7, wherein 
said deflection yoke further compris s a temper- 
ature compensation circuit connected b tw en 
said start of said first coil and one end of said di- 



ode means, and wherein said temperature com- 
pensation circuit reduces a r sistance thereof to 
compensate a resistance increase of said each of 
said saddle-type vertical deflection coils as tem- 
5 perature rises. 
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@ Deflection yoke. 

@ Deflection yoke of self-convergence system 
for deflecting electron beams of a color picture 
tube, has a pair of saddle type horizontal deflec- 
tion coils and a pair of saddle type vertical 
deflection coils (L1.L2) of first and second coils 
connected in series each other, a winding of 
each of the first and the second coils has a start 
(S). a finish (F) and a tap (T1.T2) provided 
between the start and the finish, the deflection 
yoke further has a diode block composed of 
diodes connected in parallel (D1,D2) and re- 
versed polarity (D3.D4) each other. The deflec- 
tion yoke features that the diode block is 
connected between the start and the tap of the 
respective first and second coils, or between 
the taps of the respective first and second coils, 
or between the start of the first coil and the start 
of the second coQ t so that misconvergence of 
the electron beams is minimized. In order to 
compensate a resistance increase of the vertical 
deflection coils when temperature thereof rises, 
a temperature compensation circuit may further 
be conn cted in s ries to the vertical deflection 
coils. 
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